Secondary neoplasia in the parotid gland is increasingly frequent. We examined outcomes from 40 years of parotid surgery to analyse patterns for metastasis, review the staging procedure and discuss management. We retrospectively examined 772 consecutive cases of parotid surgery in a university hospital between 1975 and 2015 and assessed changes in incidence and management over four decades. In all, 71% percent of patients were male and 29% were female, with a mean age of 68 years, aged between 23 and 93 years. We diagnosed 683 parotid tumours of which 15.8% (n = 108) were malignant; 44% (n = 48) of all malignant lesions were metastases. The incidence of malignant tumours rose from 8% in the first decade, 14% in the second, 17% in the third to 21% in the fourth. The incidence increased even further from 10% in the first to 57% in the final decade. Most frequent tumours were metastases of squamous cell carcinoma (79%), and the majority of these lesions (87%) arose from above the clavicle, with 30 primary tumours in the skin. In most cases, the skin tumour had been excised between 6 and 24 months prior to parotid metastasis. Management consisted of surgery with neck dissection. 48 patients (67%) received adjuvant therapy, but despite aggressive multimodal treatment, disease progressed in the majority of cases, in 57% squamous cell carcinoma of the skin primaries, 67% of mucosal primaries above the clavicle and 83% of infraclavicular primaries. Parotid malignant tumours are increasing in incidence, mostly due to a rise in metastatic malignant tumours within the parotid gland, most of which are metastases of skin tumours, commonly squamous cell carcinoma. Despite multimodal therapy, their recurrence and progression rate remains high. We propose inclusion in head and neck follow-up in all cases of head and neck skin cancers. (I: 1975 -1985 II: 1986 II: -1995 III: 1996 III: -2005 IV: 2006 IV: -2015 
Introduction
Malignant tumours of the parotid gland are a rare but a varied group of tumours, comprising of at least 24 histological types of malignant lesions of epithelial or mesenchymal origin 1 . The parotid gland hosts metastases, most commonly from tumours of the head and neck region. The highest proportion of parotid metastases have been reported to arise from squamous cell carcinoma of the skin of the scalp, face and neck, but their frequency varies between populations in different geographical locations with different levels of sun exposure [2] [3] [4] . Knowledge about clinical and epidemiological aspects of malignant neoplasms of the parotid gland is scarce compared to carcinomas of the upper aerodigestive tract. This is due to the rarity of such tumours, their variance in histological types and also the fact that salivary gland tumours are often reported without allocation to a particular salivary gland. The majority of reports is based on data collections of clinical centres or institutes for pathology 3 5-8. Population-based data or data from tumour data banks are rare 1 9-11 . Considering the limitations in which published data can be interpreted, the incidence of a malignant parotid neoplasm is expected to be 1 in 100,000 per year [9] [10] [11] . The proportion of primary glandular tumours is thought to be 50-70% [9] [10] [11] , but this depends on geographical location. In Europe and the United States, the proportion of metastatic tumours in parotid malignancies is reported to be around 25% 5 12 . In sun-exposed populations with a higher risk of skin malignancies in the Southern Hemisphere, data from Australia report the proportion of metastatic parotid tumours arising from skin malignancies to be significantly higher at 60% 2-4 13 14 . Vice versa, only 1 to 3% of cutaneous skin malignancies are thought to metastasise into the parotid or periparotid lymph nodes 15 . While in some patients a primary tumour is diagnosed at the same time as a parotid metastasis 5 , the majority of patients with parotid metastasis will present with the metastasis first and may undergo parotid surgery before their primary tumour is diagnosed and staged. There are numerous studies, all of them retrospective, which attempt try to identify risk factors for metastasis of cutaneous cancers to the parotid, and how to manage them. By examining outcomes from our practice of 40 years, we looked for patterns and timing of metastases in patients with metastatic tumours located in the parotid gland. We also critically review the staging process and discuss management and survival of patients presenting with parotid metastases. This has helped us establish our current practice of management followed by clinic follow-up with a schedule of non-invasive imaging.
Materials and methods
We retrospectively examined 772 consecutive cases of parotid surgery. All procedures were performed by a Consultant Head and Neck Surgeon in a Head and Neck unit at a university teaching hospital between 1975 and 2015. Either total conservative parotidectomy with facial nerve preservation or superficial parotidectomy were performed. Open parotid biopsies were performed in a few selected cases. Neck dissections were performed contemporaneously in selected cases. Postoperative histopathology examination was performed in-house with samples sent to reference laboratories as appropriate. All patient data were obtained by hand searching of patient records and analysed using a statistical software package (Apache Open Office Calc with R Statistics Package).
Ethics considerations
All investigations and treatments are established clinical practice and were carried out according to accepted practice and in compliance with medical principles of the Declaration of Helsinki and German Federal Law. Informed consent was obtained from all patients prior to treatment. In this retrospective case series, formal ethics approval was not required.
Results
In 772 consecutive parotid surgeries, we diagnosed 683 tumours. Of those, 108 were malignant (15.8%) and 48 were metastases (7.0%) (Fig. 1) . Therefore, 44.4% of all malignant parotid tumours (n = 108) were metastases, a higher proportion than primary epithelial parotid tumours at 37.0% (n = 40) and malignant lymphoma at 19.4% (n = 21). The number of parotid tumours rose steadily over the observation period: we diagnosed 121 parotid tumours in the first decade, 163 in the second, 183 in the third and 215 in the fourth decade (Table I and (Fig. 2) . Metastatic parotid tumours affected 34 male patients (71%) and 14 female patients (29%) between the ages of 23 and 93 years, with a mean age of 68 years. Six patients were younger than 50 years old at the time of diagnosis. The most commonly found metastatic tumours were those of a squamous cell carcinoma at 79% (n = 38) followed by malignant melanoma at 12.5% (n = 6) of all metastatic lesions. Primary tumours were located above the clavicle in 42 of 48 cases (87%), with 30 located in the facial skin or scalp, 9 in the oral cavity or pharynx and 3 in the ear canal. The remaining six primary tumours (13%) were located below the clavicle and arose from primary tumours of the lung (n = 3), kidney (n = 1), distal oesophagus (n = 1) and breast (n = 1).
The period between diagnosis of the primary tumour and the parotid metastasis was 11 months on average (range 0-120 months). Diagnosis was usually confirmed following histopathological evaluation of parotidectomy specimens. Patients received either a partial parotidectomy (n = 22), total parotidectomy (n = 16), or a radical parotidectomy with facial nerve sacrifice (n = 1, patient had pre-existing facial nerve palsy). Open biopsy alone was performed in 4 patients. In five patients we were unable to determine the exact type of parotidectomy. Parotidectomy with concurrent excision of the skin tumour was performed in 33% of cases (10 of 30), where staging of the primary tumour revealed a parotid lesion or due to size and histology of the skin lesion. The excision of a carcinoma of the skin was performed in our patient group in 60% of cases (18 of 30) between 6 and 24 months prior to parotid surgery. These patients were referred to hospital for assessment and excision of a parotid lesion -the association between a previously operated skin tumour and the present parotid lesions was not recognised or unknown to the patient or referring or admitting clinician. This means that a significant number of these patients were operated on primary skin tumours without appropriate staging or that staging was performed, but patients were not referred or followed up appropriately.
We performed a contemporaneous neck dissection on 21 of 48 cases of metastatic parotid tumour (44%). Adjuvant radiotherapy was carried out in 32 of 48 patients (67%). All patients were observed for at least seven years following parotid surgery, with the exception of those operated on after 2007, who continue to be under observation. Following diagnosis of a metastasis in the parotid gland, we observed tumour progression in 28 of 48 cases (58%). This accounts for 5 of 6 cases of infraclavicular primary tumour (83%), 6 of 9 cases of mucosal squamous cell carcinoma (67%) and 17 of 30 cases of squamous cell carcinoma of the skin (57%) during the observation period. 
Discussion
We observed a proportion of 44.4% metastases to the parotid gland in all parotid malignancies over a 40-year period in our group of patients, but there has been an increase from 31% between 1975 and 1995 to 49% between 1995 and 2015. Even though our observations appear to diverge from other European series in that we have observed a higher number of metastatic tumours, it is noted that Bergersen and colleagues reported a similar proportion of parotid metastases nearly 30 years ago from a series of cases in Australia 3 . Similar observations were reported by others in North America more recently, where the proportion of parotid metastases was seen to increase 5 15 . When malignant parotid tumours were recorded in previous epidemiologic studies, a distinction between primary parotid malignancies and parotid metastases was not made 1 9 11 . Metastatic tumours of the parotid gland are more common in older age, the peak incidence in our patient group lies in the 7 th and 8 th decade. Younger patients are less commonly affected: only six of our 48 patients were younger than 50 years. On the other hand, we found a wide age range between 23 years and 93 years. Patients with metastatic parotid tumours were, in contrast to patients with malignant primary parotid tumours or parotid lymphoma, predominantly male (71%). This may well be due to the higher incidence in skin squamous cell carcinoma and in squamous cell carcinoma of the head and neck in males 7 14 16 17 . In most cases, the primary tumour became manifest prior to the clinical manifestation of the parotid metastasis 7 14 16 . The average period between the diagnosis of the primary tumour and the manifestation of parotid metastasis was 11 months in our group, but there was a wide variety between concurrent diagnosis and a 120 months interval. This also demonstrates the very diverse clinical course. Squamous cell carcinomas are generally the most frequent carcinomas metastasising into the parotid gland 1 3 5 6 14 16 . In our patient group, squamous cell carcinomas were not just the most common metastatic tumours at 79%, but they also represented the most frequent histological type of tumour at 33%. The predominance of squamous cell carcinoma among parotid metastases has been described in multiple studies from Australia where there is high prevalence of cutaneous squamous cell carcinoma in a predominantly white population 3 13 14 . Further evidence is provided by the largest population based study of the incidence of malignant parotid tumours to date, where the incidence of squamous cell carcinoma amounts to 20% in men and 15% in women, and, as in our group, represents the most common histological type 1 . Since primary squamous cell carcinoma of the parotid gland is rare, it is reasonable to conclude that a significant proportion of these squamous cell carcinomas are metastases 18 19 . A diagnosis of primary parotid carcinoma should be a diagnosis of exclusion depending on histopathological findings, and metastasis should always be considered depending on histological type, and a primary tumour excluded. Malignant melanoma is the second most common tumour type that metastasises into the parotid gland, and the proportion of primary cutaneous malignant melanoma metastasising into the parotid gland is higher than that of squamous cell carcinoma 6 7 20 21 . Malignant melanomas very rarely arise in the parotid gland as a primary tumour and should generally be considered metastatic spread from a cutaneous melanoma, although mucosal melanoma and choroidal melanoma must also be considered as primary lesions 20 21 . As seen in our patient group, where 87% of primary tumours were located above the clavicle and within the lymphatic drainage area of the parotid lymph nodes, skin tumours of the face and scalp are the most common primary tumours metastasising into the parotid gland 2 14 21 22 . Direct infiltration from the buccal skin can also be observed, as seen in two of our cases of squamous cell carcinoma of the buccal skin. Reports of parotid metastases of upper aerodigestive tract squamous cell carcinoma are rare compared to those of metastatic cutaneous carcinoma 7 23 . Considering all tumours diagnosed in the upper aerodigestive tract within the observation period, the incidence of parotid metastases in these tumours was less than 1% in our patient group and therefore of little relevance. Metastases of primary tumours located below the clavicle are reported to make up 10-20% of all parotid metastases. As also seen in our patient group, where 13% were metastases of tumours below the clavicle, primary tumours are mostly located in the lung, breast and kidney, and more rarely seen in the gastrointestinal tract, prostate and infraclavicular skin [24] [25] [26] [27] [28] [29] [30] . A distinction between primary glandular tumour and metastasis must be made in each case of parotid malignancy. This can be difficult considering the many types of primary tumours that have been described for parotid tumours, but is relevant for therapy and prognosis. When searching for a primary tumour, locations that should be considered first and foremost are the skin of face and scalp and the oral and pharyngeal mucosa, but also the lung, kidneys and breast 3 6 18 . Facial nerve palsies in parotid metastases are comparably rare and in our group of patients we observed two cases of facial nerve weakness 25 30 . Parotid metastatic disease is associated with a high rate of local recurrence and tumour-associated mortality. A metastasis measuring 6 cm or more in diameter and facial nerve palsy are also factors that worsen prognosis. Resection of the parotid metastasis followed by adjuvant radiotherapy is considered the treatment of choice. In patients with parotid metastases of a cutaneous squamous cell carcinoma, neck dissection should always be performed, even in a clinically N0 neck 4 5 13 31 . The patients in our group were primarily cases in whom a parotid metastasis was diagnosed secondarily, i.e. 6-24 months following diagnosis of a primary tumour. Despite combined treatment and resection of recurrent parotid metastasis, the tumour recurred, either locally or systemically, in 58% of our patients with parotid metastases. We observed a much more favourable course in patients with a clinically N0 neck who underwent parotidectomy and neck dissection prior to a parotid metastasis being diagnosed compared to patients where a parotid metastasis was diagnosed secondarily, and even more so, that the neck and the salivary gland are included in the staging of primary malignant skin tumours. Similarly, Ebrahimi and colleagues reported that an interval of 9 months or less between detection of primary tumour and detection of a metastasis in squamous cell carcinoma of the scalp is an unfavourable prognostic factor 17 . Cutaneous cancers of the head and neck metastasising into the parotid gland may also be associated with increased expression of epidermal growth factor and are particularly aggressive and associated with poor outcome, requiring a different diagnostic regime and surgical and adjuvant management such as radiotherapy 15 31 32 . Parotid metastases of infraclavicular primary tumours are often an expression of disseminated metastasis and carry a poor prognosis. In our cohort, only one of six patients with a parotid metastasis of a previously treated renal cell carcinoma (6 years after nephrectomy) is still alive and recurrence-free four years following parotidectomy. Parotidectomy is rarely considered curative in patients with infraclavicular primary tumours, but it is appropriate for symptom control and should therefore be offered to patients who are fit for surgery. Other than that, primary radio-chemotherapy should be considered depending on sensitivity of the primary tumour 27 33 . Literature following up parotid metastases of mucosal squamous cell carcinoma is very sparse, but prognosis tends to be poor 23 . In patients with malignant melanoma, parotid metastases are a unfavourable prognostic factor [19] [20] [21] .
Conclusions
Metastatic tumours of the parotid gland have an increasing significance in the spectrum of malignant parotid neoplasia. Parotid metastases are of high prognostic relevance and must be included when stratifying risk and planning treatment. As the majority of parotid metastases are metastases from squamous cell carcinoma of the skin of the head and neck, the majority of which are diagnosed well after treatment of the primary skin tumour, a structured aftercare regimen is required for patients with carcinoma of the skin of the head and neck and possibly for selected patients with infraclavicular primary tumours following primary treatment, which should involve a minimum of clinical otolaryngological examination and ultrasound examination of the neck and salivary glands. By diagnosing and treating such metastases early, tumour recurrence may be prevented but further research is required to assess the impact of early detection of parotid metastasis on survival and recurrence rates.
